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(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent a periodic structure of a 
low frequency from being generated while keeping a high line number 
in the image processing unit generating a screen by the super tile 
system with respect to an image output device such as a printer. 
SOLUTION: A threshold matrix pattern is applied to each super tile 
and a dot pattern (binary image data) is generated depending on the 
comparison result between input image data and the threshold. 
Furthermore, each super tile is divided into a plurality of (3 X 3) half 
tone cells and a dot pattern is generated for each half tone cell. A 
plurality of threshold matrix patterns P1-P10 with the same shape 
are prepared and the applied pattern is selected at random. The 
patterns are assigned as shown in, e.g. Figure (a). Since the gravity 
center of dots is in dispersion for each halftone cell, no periodic 
structure appears as shown in, e.g. Figure (b). 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A storage means to memorize two or more threshold matrix patterns which are the elements 
which constitute a screen and have the growth pattern of a mutually different dot, A pattern selection 
means to choose said threshold matrix pattern at random, A screen generation means to arrange the 
threshold matrix pattern chosen by said pattern selection means, and to generate said screen, The image 
processing system characterized by having an image transformation means to obtain halftone image data 
with the application of the screen generated by said screen generation means, to the inputted image data. 
[Claim 2] A storage means to memorize two or more threshold matrix patterns which are the elements 
which constitute a screen and have the growth pattern of a mutually different dot, A pattern selection 
means to choose said threshold matrix pattern in predetermined sequence, A screen generation means to 
arrange the threshold matrix pattern chosen by said pattern selection means, and to generate said screen, 
The image processing system characterized by having an image transformation means to obtain halftone 
image data with the application of the screen generated by said screen generation means, to the inputted 
image data. 

[Claim 3] Each of two or more of said threshold matrix patterns is an image processing system according to 
claim 1 or 2 characterized by being constituted with two or more unit threshold patterns. 
[Claim 4] Each of two or more of said threshold matrix patterns is an image processing system according to 
claim 3 characterized by including two or more unit threshold patterns which have the growth pattern of a 
mutually different dot. 

[Claim 5] Said storage means is what memorizes two or more threshold matrix patterns which have the 
growth pattern of a mutually different dot corresponding to two or more screen angles. Said pattern 
selection means It is what chooses a threshold matrix pattern at random for said every screen angle. Said 
screen generation means The image processing system according to claim 1 characterized by arranging the 
threshold matrix pattern chosen by said pattern selection means for said every screen angle, and generating 
the screen corresponding to said two or more screen angles. 

[Claim 6] Said storage means is what memorizes two or more threshold matrix patterns which have the 
growth pattern of a mutually different dot corresponding to two or more screen angles. Said pattern 
selection means It is what chooses the 1st threshold matrix pattern at random about the screen angle of 1. 
It is what chooses the screen pattern matched with said 1st threshold matrix pattern about other screen 
angles. Said screen generation means The image processing system according to claim 1 characterized by 
arranging the threshold matrix pattern chosen by said pattern selection means for said every screen angle, 
and generating the screen corresponding to said two or more screen angles. 

[Claim 7] Said storage means is what memorizes two or more threshold matrix patterns which have the 
growth pattern of a mutually different dot corresponding to two or more screen angles. Said pattern 
selection means It is what chooses a threshold matrix pattern in predetermined sequence for said every 
screen angle. Said screen generation means The image processing system according to claim 2 
characterized by arranging the threshold matrix pattern chosen by said pattern selection means for said 
every screen angle, and generating the screen corresponding to said two or more screen angles. 
[Claim 8] The screen generation method for image processings characterized by to have the process 
memorize two or more threshold matrix patterns which are the elements which constitute a screen and have 
the growth pattern of a mutually different dot for a storage means, the process which choose said threshold 
matrix pattern at random, the process which arrange the selected threshold matrix pattern and generate 
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said screen, and the process obtain halftone image data with the application of a screen to the inputted 
image data. 

[Claim 9] The process in which two or more threshold matrix patterns which are the elements which 
constitute a screen and have the growth pattern of a mutually different dot are memorized for a storage 
means, The process which chooses said threshold matrix pattern in predetermined sequence, and the 
process which arranges the selected threshold matrix pattern and generates said screen, The screen 
generation method for image processings characterized by having the process in which halftone image data 
is obtained with the application of a screen, to the inputted image data. 

[Claim 1 0] The screen generation method for image processings according to claim 8 or 9 characterized by 
generating said threshold matrix pattern with at least two or more unit threshold patterns. 
[Claim 11] Said threshold matrix pattern is a screen generation method for image processings according to 
claim 10 characterized by including two or more unit threshold patterns which have the growth pattern of a 
mutually different dot. 

[Claim 12] The screen generation method for image processings according to claim 10 or 11 characterized 
by obtaining two or more halftone image data which performs the process in which said threshold matrix 
pattern is memorized for a storage means, the process which chooses said threshold matrix pattern, the 
process which generates said screen, and the process in which said halftone image data is obtained, 
corresponding to two or more screen angles, and corresponds to said two or more screen angles by this. 
[Claim 13] The 1st storage means which memorizes two or more growth weight value matrix patterns which 
are the elements which constitute a screen and have the growth pattern of a mutually different dot A 
pattern selection means to choose said growth weight value matrix pattern at random, A screen generation 
means to arrange the growth weight value matrix pattern chosen by said pattern selection means, and to 
generate said screen, The data which applied the screen generated by said screen generation means to the 
inputted image data, and were quantized by each weight value in said growth weight value matrix pattern, 
The image processing system characterized by having an image transformation means to obtain the halftone 
image data which consists of the mean value data corresponding to the difference of which weight value and 
said image data. 

[Claim 14] The 1st storage means which memorizes two or more growth weight value matrix patterns which 
are the elements which constitute a screen and have the growth pattern of a mutually different dot, A 
pattern selection means to choose said growth weight value matrix pattern in predetermined sequence, A 
screen generation means to arrange the growth weight value matrix pattern chosen by said pattern selection 
means, and to generate said screen, The data which applied the screen generated by said screen generation 
means to the inputted image data, and were quantized by each weight value in said growth weight value 
matrix pattern, The image processing system characterized by having an image transformation means to 
obtain the halftone image data which consists of the mean value data corresponding to the difference of 
which weight value and said image data. 

[Claim 15] Said image transformation means is an image processing system according to claim 13 or 14 
characterized by asking for said mean value data so that said inputted image data and said halftone image 
data may become equivalence in concentration. 

[Claim 16] The image processing system according to claim 13 or 14 characterized by having an analog 
screen generation means to generate the analog screen for generating drawing pulse data, and a 
characteristic-of-screen setting means to set up the phase or frequency of an analog screen applied to said 
mean value data, based on the halftone image data changed by said image transformation means. 
[Claim 17] The image processing system according to claim 13 or 14 which carries out pulse width 
modulation of the halftone image data changed by said image transformation means, and is characterized by 
providing a digital screen means to change into a pulse signal, and a characteristic-of-screen setting means 
to set up the location of pulse width when modulating said mean value data with said digital screen means. 
[Claim 18] The image processing system according to claim 13 or 14 characterized by having the laser diode 
driver which generates a concentration modulating signal based on the halftone image data changed by said 
image transformation means. 

[Claim 1 9] The 2nd storage means which memorizes the characteristic-offscreen pattern for setting up said 
phase or said frequency with said characteristic-of-screen setting means matched with said growth weight 
value matrix pattern is provided further. Said characteristic-of-screen setting means is an image processing 
system according to claim 16 characterized by setting up the phase or frequency of an analog screen 
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applied to said mean value data by referring to said characteristic-of-screen pattern memorized by this 2nd 
storage means. 

[Claim 20] It is the image processing system according to claim 16 which possesses further the 2nd storage 
means which memorizes the characteristic-of-screen pattern for setting up said phase or said frequency 
with said characteristic-offscreen setting means matched with said growth weight value matrix pattern, and 
is characterized by for said characteristic-of-screen setting means to generate a Pulse-Density-Modulation 
signal from said mean value data by referring to said characteristic-of-screen pattern memorized by this 
2nd storage means. 

[Claim 21] Said growth weight value matrix pattern is an image processing system according to claim 13 or 
14 characterized by being constituted with two or more unit growth weight value patterns. 
[Claim 22] Said growth weight value matrix pattern is an image processing system according to claim 21 
characterized by including two or more unit threshold patterns which have the growth pattern of two or 
more mutually different dots. 

[Claim 23] Said 1 st storage means is what memorizes two or more growth weight value matrix patterns 
which have the growth pattern of a mutually different dot corresponding to two or more screen angles. Said 
pattern selection means is what chooses a growth weight value matrix pattern at random for said every 
screen angle. Said screen generation means The image processing system according to claim 13 
characterized by arranging the growth weight value matrix pattern chosen by said pattern selection means 
for said every screen angle, and generating the screen corresponding to said two or more screen angles. 
[Claim 24] Said 1st storage means is what memorizes two or more growth weight value matrix patterns 
which have the growth pattern of a mutually different dot corresponding to two or more screen angles. Said 
pattern selection means is what chooses a growth weight value matrix pattern in predetermined sequence 
for said every screen angle. Said screen generation means The image processing system according to claim 
14 characterized by arranging the growth weight value matrix pattern chosen by said pattern selection 
means for said every screen angle, and generating the screen corresponding to said two or more screen 
angles. 

[Claim 25] A screen pattern storage means to memorize the screen information which consists of two or 
more thresholds or growth weight values. It is based on the configuration information on the threshold 
matrix pattern which is the element which constitutes a screen, or a growth weight value matrix pattern. An 
operation means to calculate the coordinate for developing said threshold matrix pattern or a growth weight 
value matrix pattern for said screen pattern storage means, A selection means to choose the threshold 
matrix pattern of one, or a growth weight value matrix pattern among said two or more threshold matrix 
patterns or a growth weight value matrix pattern, The write-in means which writes the threshold matrix 
pattern or growth weight value matrix pattern chosen by said selection means in said screen pattern storage 
means based on the result of an operation calculated with said operation means. The image processing 
system characterized by providing an image transformation means to obtain halftone image data with the 
application of the screen memorized by said screen pattern storage means, to the inputted image data. 
[Claim 26] Said operation means is an image processing system according to claim 25 characterized by 
calculating a coordinate based on the circulation parameter defined according to the screen angle and size 
of said threshold matrix pattern or a growth weight value matrix pattern. 

[Claim 27] After said screen pattern storage means has the number of Rhine which can memorize said 
threshold matrix pattern or a growth weight value matrix pattern at least in the direction of vertical scanning 
and conversion of the predetermined scanning line ends it with said image transformation means Whenever 
conversion of the predetermined scanning line is completed with said image transformation means of said 
screen pattern storage means The data which are memorized by said screen pattern storage means and 
used for said image transformation means Read-out, After read-out actuation is performed by said read-out 
means, the pattern memorized by said screen pattern storage means is shifted in the direction of a high 
order of the direction of vertical scanning. Said write-in means The image processing system according to 
claim 25 characterized by writing said threshold matrix pattern or a growth weight value matrix pattern in 
the location based on the result of an operation of said operation means on said screen pattern storage 
means. 

[Claim 28] It is an image processing system containing an information terminal and an information processor. 
Said information terminal A transmitting means to transmit the screen attribute information for forming the 
image based on image data and this image data is provided. Said information processor A receiving means to 
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receive said image data which said information terminal transmitted, and said screen attribute information, 
Screen attribute information received by said receiving means is made into one condition. A matrix pattern 
generation means to generate two or more threshold matrix patterns or the growth weight value matrix 
pattern which has the growth pattern of a mutually different dot, A screen generation means to arrange at 
random the dot pattern generated by said matrix pattern generation means, and to generate a screen, The 
image processing system characterized by applying the screen generated by said screen generation means 
to the image data received by said receiving means, and providing an image transformation means to obtain 
halftone image data. 

[Claim 29] Said screen attribute information is an image processing system according to claim 28 
characterized by including screen ruling and a screen angle. 

[Claim 30] Said screen attribute information is an image processing system according to claim 28 
characterized by including screen ruling, a screen angle, and a halftone dot function. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is used for a copying machine or a printer, and relates to a suitable 
image processing system, an image processing system, and the screen generation method for image 
processings. 
[0002] 

[Description of the Prior Art] If the include angle of the dot pattern of each primary color is slightly shifted 
when outputting a color picture to a form etc. by the dot pattern for every primary color, the interference 
fringe called "moire" will arise. For this reason, in the field of screen-stencil, the screen angle is beforehand 
given to the screen of each primary color. For example, it is [ angle / yellow / screen / cyanogen / black ] 
like "75 degrees" about a Magenta "45 degrees" "15 degrees" "0 times." 

[0003] What realized this technique on the digital circuit is indicated by JP,52-49361,B and JP,54-18302,A. 
In the technique shown in these official reports, a halftone cell is constituted by the dozens - about 100 
number pixel, and the circulation tile of an abbreviation square is constituted by two or more halftone cells. 
And a halftone is reproduced by ON / off number of the pixel in this halftone cell. 

[0004] That is, a predetermined threshold is assigned corresponding to each pixel which constitutes a 
halftone cell, and ON/OFF state of each pixel are determined based on the threshold and size relation of 
image data. In addition, the example of output image data in case the level of input image data is "182" is 
shown in drawing 9 as an example of such processing. 

[0005] Since this halftone cell is equivalent to the mesh of the screen in screen-stencil, a screen angle will 
be given for every primary color. However, in order to generate a halftone cell efficiently in a small-scale 
digital circuit, it is convenient to make the tangent of a screen angle into a rational number. For this reason, 
the screen angle (ideal screen angle) of "15 degrees" or "75 degrees" is approximated to the include angle 
from which that tangent becomes a rational number. 

[0006] Here, the outline currently indicated by JP,52-49361,B is explained with reference to drawing 1 . The 
super tile is constituted by the set of the halftone cell of the abbreviation square which consists of the pixel 
of "17" individuals in this drawing. The screen angle is "one fourth of arc tangents (14.04 degrees ** 15 
degrees)." 

[0007] To the pixel of each number in drawing (1, 2 17), the threshold which serves as size one by one is 

assigned. By this, when the level of image data serves as size gradually, a dot pattern which grows toward a 
periphery from the center section of each halftone cell will be obtained. 

[0008] By the way, if its attention is paid to the pattern of illustration, the same pattern is repeated for the 
main scanning direction and the direction of vertical scanning by every L pixel (L= 17). If it does so, the 
output image of the magnitude of arbitration is convertible for the halftone image data based on a screen 
pattern by preparing the threshold memory of "17x17" WORD, and repeating and reading the contents of 
this memory. 

[0009] Here, according to the technique indicated by JP,54-18302,A, the pattern shown in drawing 1 can be 
divided into the repeat of the pattern subdivided further. The detail is explained with reference to drawing 2 . 
In drawing 2 , P pixels (the example of illustration P= 1) are assumed in the direction of vertical scanning, 
and a field with a rectangle of L pixels (**, L= 17) is assumed to a main scanning direction. 
[0010] All the patterns shown in this drawing are exactly what was piled up while shifting them S pixels at a 
time, whenever it laid the field of this rectangle on top of the main scanning direction in a cycle of L pixel 
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and P pixels progressed in the direction of vertical scanning. That is, the same halftone image data can be 
, obtained by reading shifting the threshold memory of "17x1" WORD suitably. L parameter, P parameter and 
an S parameter and a call, and these are generically called a circulation parameter for the numbers L, P, and 
S of these pixels below. 

[001 1] Although a screen angle can be brought close to an ideal value if drawing 1 and the halftone cell in 2 
are enlarged here, the number of lines reproducible per unit length (only henceforth the number of lines) 
falls. On the other hand, although the number of lines will become high if a halftone cell is made small, the 
error of the actual screen angle over an ideal value also becomes large, and there is a problem of becoming 
easy to generate moire. 

[0012] Then, in JP,3-187676,A (United States patent application number No. 434,924) and JP,5-1 10835,A 
(**, No. 652,927), a super tile is divided into two or more halftone cells, and the technique which generates a 
dot pattern for every halftone cells of these is indicated. 

[0013] While being able to bring a screen angle close to an ideal value by enlarging a super tile according to 
these techniques, since a dot pattern is generated for every smail halftone cell, it can obtain the 
comparatively high number of lines. 

[0014] Here, the example of a configuration of a super tile is shown in drawing 1 5 . The super tile of "1" 
individual is constituted from an example of illustration by the halftone cell of "9" individuals. By repeating 
and applying this super tile, as shown in drawing 4 R> 4, a desired image field can be filled without a 
clearance. In addition, each halftone cell does not need to be the same magnitude. The example which has 
arranged the super tile which consists of the number of pixels "231" or the halftone cell of "232" as the 
example is shown in drawing 3 . 

[0015] Moreover, what divided the image field of drawing 4 for every super tile is shown in drawing 7 (a). 
Moreover, the pattern number of the threshold matrix pattern is given in each super tile. If it was in the 
conventional image processing system, since the threshold matrix pattern of the super tile which has 
predetermined configuration and number of pixels was only "1" class, all pattern numbers become in 
common (P1). 
[0016] 

[Problem(s) to be Solved by the Invention] Now, the example of the dot pattern generated using the screen 
pattern of drawing 7 (a) is shown in this drawing (b). If it is in the example shown in this drawing (b), spacing 
of a dot pattern is large by one twice [ "3" ] the period of a halftone cell, and when an image is seen with 
the naked eye, it is visible like a striped pattern. A difference of the area of halftone cells depends this 
reason on becoming comparatively large (it setting for the example shown in drawing 4 , and they being 1 / 
14**7.1%), and a difference of the distance between the centers of gravity between halftone cells becoming 
large. 

[0017] Thus, if it is in the technique which only divided the super tile into the halftone cell when the 
difference of output resolution and the number of lines of a screen is small, the periodic structure of low 
frequency occurs. Furthermore, in the technique mentioned above, since a halftone cell becomes 
comparatively small, the number of gradation also becomes low. Although it will be canceled if these 
problems enlarge a halftone cell, it is not avoided that the number of lines becomes low by this. 
[0018] It sets it as the 1st purpose that this invention offers the image processing system which prevents 
generating of the periodic structure of low frequency, being made in view of the situation mentioned above, 
and holding the high number of lines, an image processing system, and the screen generation method for 
image processings. Furthermore, it sets it as the 2nd purpose to offer the image processing system, the 
image processing system, and the screen generation method for image processings which have a high 
gradation property. 
[0019] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, this invention is 
set on the standpoint of 1. A storage means to memorize two or more threshold matrix patterns which are 
the elements which constitute a screen and have the growth pattern of a mutually different dot, A pattern 
selection means to choose said threshold matrix pattern at random, A screen generation means to arrange 
the threshold matrix pattern chosen by said pattern selection means, and to generate said screen, It is 
characterized by having an image transformation means to obtain halftone image data with the application of 
the screen generated by said screen generation means, to the inputted image data. 

[0020] Moreover, a storage means to memorize two or more threshold matrix patterns which this invention 
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is an element which constitutes a screen in other standpoints, and have the growth pattern of a mutually 
. different dot A pattern selection means to choose said threshold matrix pattern in predetermined sequence, 
A screen generation means to arrange the threshold matrix pattern chosen by said pattern selection means, 
and to generate said screen, It is characterized by having an image transformation means to obtain halftone 
image data with the application of the screen generated by said screen generation means, to the inputted 
image data. 

[0021] Moreover, the process in which two or more threshold matrix patterns which this invention is an 
element which constitutes a screen in other standpoints, and have the growth pattern of a mutually different 
dot are memorized for a storage means, It is characterized by having the process which chooses said 
threshold matrix pattern at random, the process which arranges the selected threshold matrix pattern and 
generates said screen, and the process in which halftone image data is obtained with the application of a 
screen to the inputted image data. 

[0022] Moreover, the process in which two or more threshold matrix patterns which this invention is an 
element which constitutes a screen in other standpoints, and have the growth pattern of a mutually different 
dot are memorized for a storage means, It is characterized by having the process which chooses said 
threshold matrix pattern in predetermined sequence, the process which arranges the selected threshold 
matrix pattern and generates said screen, and the process in which halftone image data is obtained with the 
application of a screen to the inputted image data. 

[0023] Moreover, the 1st storage means which memorizes two or more growth weight value matrix patterns 
which this invention is an element which constitutes a screen in other standpoints, and have the growth 
pattern of a mutually different dot, A pattern selection means to choose said growth weight value matrix 
pattern at random, A screen generation means to arrange the growth weight value matrix pattern chosen by 
said pattern selection means, and to generate said screen, The data which applied the screen generated by 
said screen generation means to the inputted image data, and were quantized by each weight value in said 
growth weight value matrix pattern, It is characterized by having an image transformation means to obtain 
the halftone image data which consists of the mean value data corresponding to the difference of which 
weight value and said image data. 

[0024] Moreover, the 1st storage means which memorizes two or more growth weight value matrix patterns 
which this invention is an element which constitutes a screen in other standpoints, and have the growth 
pattern of a mutually different dot, A pattern selection means to choose said growth weight value matrix 
pattern in predetermined sequence, A screen generation means to arrange the growth weight value matrix 
pattern chosen by said pattern selection means, and to generate said screen, The data which applied the 
screen generated by said screen generation means to the inputted image data, and were quantized by each 
weight value in said growth weight value matrix pattern. It is characterized by having an image 
transformation means to obtain the halftone image data which consists of the mean value data 
corresponding to the difference of which weight value and said image data. 

[0025] Moreover, a screen pattern storage means to memorize the screen information to which this 
invention changes from two or more thresholds or growth weight values in other standpoints, It is based on 
the configuration information on the threshold matrix pattern which is the element which constitutes a 
screen, or a growth weight value matrix pattern. An operation means to calculate the coordinate for 
developing said threshold matrix pattern or a growth weight value matrix pattern for said screen pattern 
storage means, A selection means to choose the threshold matrix pattern of one, or a growth weight value 
matrix pattern among said two or more threshold matrix patterns or a growth weight value matrix pattern, 
The write-in means which writes the threshold matrix pattern or growth weight value matrix pattern chosen 
by said selection means in said screen pattern storage means based on the result of an operation calculated 
with said operation means, It is characterized by providing an image transformation means to obtain halftone 
image data with the application of the screen memorized by said screen pattern storage means, to the 
inputted image data. 

[0026] This invention is an image processing system containing an information terminal and an information 
processor in other standpoints. Moreover, said information terminal A transmitting means to transmit the 
screen attribute information for forming the image based on image data and this image data is provided. Said 
information processor A receiving means to receive said image data which said information terminal 
transmitted, and said screen attribute information, Screen attribute information received by said receiving 
means is made into one condition. A matrix pattern generation means to generate two or more threshold 
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matrix patterns or the growth weight value matrix pattern which has the growth pattern of a mutually 
different dot, A screen generation means to arrange at random the dot pattern generated by said matrix 
pattern generation means, and to generate a screen, It is characterized by applying the screen generated by 
said screen generation means to the image data received by said receiving means, and providing an image 
transformation means to obtain halftone image data. 
[0027] 

[Embodiment of the Invention] 

1. Explain the configuration of a 1st operation gestalt 1.1. operation gestalt, next the whole 1st operation 
gestalt configuration of this invention with reference to drawing 13 . in drawing, 10 is a personal computer 
and outputs image data and command data (screen attribute information). Here, command data are data 
which specify a screen angle, the number of lines per unit length, etc. 20 is a printer controller, the plane of 
each color of yellow, a Magenta, cyanogen, and black is prepared in the image memory 25 established in the 
interior, and the above-mentioned image data is memorized here. 

[0028] Moreover, 21 is CPU, interprets command data according to the program memorized by ROM23, and 
outputs various kinds of control signals. The dimension of a threshold matrix pattern, L, P, an S parameter, 
etc. are contained in this control signal. Halftone dot functions, such as the number of lines and a screen 
angle, are also contained in this command data, and CPU21 computes Parameters X, Y, and Z so that a 
bottom type (1) and (2) may be filled. 
[0029] 
[Equation 1] 

m ... m 



\ Z 



) 



[0030] 
[Equation 2] 

A* = tan" 1 (J) m ...(2) 

[0031] Here, Parameters X and Y are shown in drawing 15 . Moreover, Parameter Z is the number of 
partitions of each side of a super tile at the time of dividing a super tile into a halftone cell, and if it is in the 
example shown in drawing 15 , it is "3." Next, 22 is RAM and is used for the working-level month of CPU21. 
24 is an image-processing circuit and outputs output image data and a wave control signal based on the 
above-mentioned control signal and image data. 

[0032] 30 is a printer and consists of wave control ASG31 which compares a triangular wave with output 
image data, and outputs a laser modulating signal, and the image recording section 32 which performs an 
image output by the electrophotography method based on this laser modulating signal. 

[0033] Next, the configuration of the image-processing circuit 24 is explained with reference to drawing 5 . 
In drawing, 100-109 are the generation eel storage sections, and memorize the threshold matrix pattern 
corresponding to the super tile shown in drawing 1 5 . That is, the threshold matrix pattern of the same 
configuration and the number of the same pixels is memorized by the generation eel storage sections 100- 
109. 

[0034] However, the threshold matrix patterns memorized by each generation eel storage sections 100-109 
differ a little mutually. That is, if each threshold matrix pattern generates the dot pattern for every halftone 
cell, the center of gravity will be mutually different. Then, suppose that the threshold matrix pattern 
memorized by each generation eel storage sections 100-109 is distinguished by the pattern number of P1- 
P10. 

[0035] 110 is a video clock generation machine and is the video clock VCLK of a predetermined period. It 
outputs. 111 is L counter and is the video clock VCLK. Whenever only the number of L parameter 
equivalents is outputted, a L pixel periodic signal is outputted. In addition, L in this operation gestalt, P, and 
an S parameter are each parameter corresponding to the super tile of drawing 1 5 . The concrete value is 
determined as a meaning according to the configuration of a super tile. 

[0036] Next, 112 is a random number generator, and whenever the above-mentioned L pixel periodic signal 
is outputted, it generates the random number of "1", "2" , the range of "10." This random number is 



http://www4.ipdl.ncipi.go jp/cgi-bin/tran_web_cgi_ejje 2005/10/12 



JP, 10-075375, A [DETAILED DESCRIPTION] 



5/11 s<— is 



outputted as a generation eel selection signal. 1 13 is a generation eel selection circuitry and chooses any 
. they are among the generation eel storage sections 100-109 based on a generation eel selection signal. The 
corresponding threshold matrix patterns P1-P10 are read by this, and it memorizes in the memory control 
circuit 1 50. 

[0037] 1 18 is a screen pattern store circuit, and it has the "X+Y" pixel (X and Y are referring to drawing 1 5 ) 
in the direction of the direction of vertical scanning, it has the field of all pixels (for example, the number of 
shorter side equivalents of A3 form) in a main scanning direction, and the threshold matrix pattern 
corresponding to two or more super tiles is memorized. 1 20 is line shifter, and whenever the Rhine sink 
signal is outputted, it shifts the contents of the screen pattern store circuit 118 in the direction of "1" 
Rhine [ every ] vertical scanning cyclically. 

[0038] 115 is storage and the S parameter is beforehand written in by the above CPU 21. 116 is a horizontal 
address calculation circuit and if a L pixel periodic signal is outputted from the L counter 1 11, it will 
compute the coordinate (plurality) of the main scanning direction of two or more super tiles which should 
write in a threshold matrix pattern next based on the S parameter memorized by storage 115. 
[0039] 114 is the Rhine sink generator and outputs the Rhine sink signal which is a synchronizing signal of 
the direction of vertical scanning. 117 is a perpendicular direction address calculation circuit, and computes 
the coordinate of the direction of vertical scanning of two or more super tiles which should write in a 
threshold matrix pattern next based on the Rhine sink signal. In addition, this coordinate is a common value 
to two or more above-mentioned super tiles. 

[0040] Thus, the coordinate of two or more super tiles will be specified by the output signal of the horizontal 
address calculation circuit 116 and the perpendicular direction address calculation circuit 117. By this, the 
memory control circuit 150 will write the threshold matrix pattern previously supplied through the generation 
eel selection circuitry 113 in these super tile. 

[0041] Next, if input image data and the threshold (thing corresponding to the coordinate of the input image 
data concerned among the thresholds memorized in the screen pattern store circuit 118) corresponding to 
this input image data are supplied, 119 is an image data comparator circuit, both are compared, when the 
former is size, "255" (maximum) will be outputted, and when other, "0" (minimum value) will be outputted. 
This value is supplied to a printer 30 as output image data. 

[0042] Next, the configuration of the wave control ASG31 prepared in the printer 30 is explained with 
reference to drawing 12 . In drawing, 401 is a D/A converter, and changes and outputs input image data 
(output image data of the image data comparator circuit 119) to an analog signal. 402,403 is the pattern 
generating section and outputs the triangular wave signals SA and SB with which "180-degree" phases 
differ mutually on the frequency of "200 [dpi]." Moreover, the pattern generating section 404 outputs the 
triangular wave signal SC which has the frequency of "400 [dpi]." 

[0043] They are a comparator, 405,406 and 407 compare the above-mentioned analog signal with the 
triangular wave signals SA, SB, and SC, when an analog signal is more than the level of the triangular wave 
signals SA, SB, and SC, they output "1" signal, and when other, they output "0" signals. 409 is a decoder, 
and is based on an RBI control pattern signal, and is the video clock VCLK. It synchronizes and the 
selection signal which chooses any they are among these comparators 405,406 and 407 is outputted. 
[0044] Here, an RBI control pattern signal is a signal of three values which take the value of "0" - "2", and 
since the triangular wave signal used as the candidate for a comparison is specified, it is used. "0" is a 
signal with which "the triangular wave signal of the decreasing state of 200 [dpi]" and "1" specify "the 
triangular wave signal of the increasing state of 200 [dpi]", and "2" specifies "the triangular wave signal SC 
of 400 [dpi]" here. It is the video clock VCLK at the time any when an RBI control pattern signal is "0" or 
"1", are the candidates for a comparison among the triangular wave signals SA and SB. It is determined by 
the addition value (is the number odd or is even?). 

[0045] However, in this operation gestalt, especially the image-processing circuit 24 is not outputting the 
RBI control pattern signal. If it is in the wave control ASG31 in this case, it is considered that an RBI 
control pattern signal is "0." 408 is a selector, based on this selection signal, chooses any they are among 
the output signals of comparators 405,406 and 407, and outputs it as a laser modulating signal. [ it ] 
Therefore, with this operation gestalt, the comparison result of a comparator 405,406 will be outputted by 
turns. 

[0046] 1.2. Explain actuation of an operation gestalt, next actuation of this operation gestalt. If image data is 
written in an image memory 25 with a personal computer 10, CPU21 will set up the condition of the image- 



http:/ / www4.ipdl.ncipi.go.jp/cgi-bin/tranjweb jsgLejje 



2005/10/12 



JP,1 0-075375, A [DETAILED DESCRIPTION] 



6/11 — v 



processing circuit 24 first corresponding to a yellow plane. If the screen angle of this plane is "0 times", the 
threshold matrix pattern memorized by the generation eel storage sections 100-109 will turn into, a pattern 
of the shape of a square which naturally does not have an inclination. 

[0047] For example, if a yellow super tile is constituted from "121 (1 1x1 1) pixel", it can be made to 
approximate with the area (130 pixels) of the super tile shown in drawing 1 5 . In this example, P parameter is 
set to 11 and an S parameter is set to "0." Thus, completion of a setup concerning yellow carries out 
sequential supply of the image data of Y plane of an image memory 25 in the image data comparator circuit 
119. 

[0048] On the other hand, since which threshold matrix pattern memorized by the generation eel storage 
sections 100-109 is written in at random, in the image data comparator circuit 119, the threshold 
corresponding to each pixel and the level of image data are compared with the screen pattern store circuit 
118. And based on this comparison result the image data which becomes which value among "0" or "255" 
is outputted. 

[0049] Next, this image data is compared with the triangular wave signal SA in the wave control ASG31, and 
a laser modulating signal is outputted by this. In this operation gestalt, since image data is "0" or "255", a 
laser modulating signal which performs simple ON/OFF control for every pixel is outputted. By this, if it is in 
the image recording section 32, the contents of the yellow plane will be outputted to a form etc. 
[0050] Hereafter, an image is outputted to a form etc. through the process just same to cyanogen, black, a 
Magenta, etc. as **. In addition, it cannot be overemphasized that the threshold matrix pattern written in the 
generation eel storage sections 100-109, L, and P differ from an S parameter according to the screen angle 
of each color. 

[0051] 1.3. The processing explained in full detail beyond the effectiveness of an operation gestalt shows the 
threshold matrix pattern assigned to each super tile to drawing 8 (a). Moreover, the example of the dot 
pattern outputted using this threshold matrix pattern is shown in this drawing (b). When this dot pattern and 
drawing 7 (b) are compared, it turns out that the periodic structure of low frequency is canceled in this 
operation gestalt This is the result of choosing each threshold matrix pattern at random in this operation 
gestalt 

[0052] 2. In the 1st operation gestalt of the outline above of a 2nd operation gestalt 2.1. operation gestalt, 
each pixel value in output image data was calculated by comparing the threshold and input image data which 
were memorized in the screen pattern store circuit 118. However, since the pixel value of output image data 
was in any of "0" or "255", its reproducible number of gradation decreases. The 2nd operation gestalt aims 
at an improvement of this point 

[0053] The outline is explained with reference to drawing 10 . The pixel value of the part which adjoins a 
lower right corner among output image data in drawing is "96." Therefore, if this pixel value is compared 
with the triangular wave signals SA and SB and a laser modulating signal is outputted, the laser modulating 
signal of the duty ratio to which the pixel value responded will be acquired. 

[0054] However, fault occurs in having only set up the duty ratio of a laser modulating signal. That is, if a 
laser modulating signal is modulated to the image data shown in drawing 1 1 R> 1 (a) as shown in this drawing 
(b), the configuration of a dot will collapse. That is, it is necessary to choose the triangular wave signals SA 
and SB so that a modulation pattern as shown in this drawing (c) may be obtained. 

[0055] About any are applied here about each pixel which constitutes a halftone cell among the triangular 
wave signal of a decreasing state, or the triangular wave signal of an increasing state, it is good to memorize 
for each [ these ] pixel of every. For example, to the threshold matrix pattern of a halftone cell as shown in 
drawing 16 (a) and (d), a wave control pattern as shown in this drawing (b) and (e) is memorized. 
[0056] Here, "0" means the triangular wave signal of a decreasing state, "1" means the triangular wave 
signal of an increasing state, and the wave of the triangular wave signal assigned to these pixels is shown in 
this drawing (c) and (f). In addition, when a wave control pattern is "2", the triangular wave signal SC is 
chosen. However, the triangular wave signal SC is established for the output of minute images, such as a 
map, and is not used in the example shown in this drawing. 

[0057] In the pattern of illustration, when a low threshold and a high threshold adjoin a main scanning 
direction, as for the part outputted among dots corresponding to a high threshold, it turns out that a 
triangular wave signal is chosen so that the part corresponding to a low threshold may be followed. Thereby, 
it can prevent beforehand that a dot configuration collapses. 

[0058] 2.2. Explain the configuration of the 2nd operation gestalt which realizes the contents mentioned 
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above below the configuration of an operation gestalt. The image-processing circuit as replaced it with the 
1st operation gestalt in the image-processing circuit 24 although this whole operation gestalt configuration 
is the same ( drawing 13 ), and shown in drawing 6 is prepared. In addition, in drawing 6 , the same sign is 
given to the part corresponding to each part of drawing 5 , and the explanation is omitted. 
[0059] In drawing, 221-230 are the RBI pattern storage sections, and memorize the RBI pattern (wave 
control pattern) corresponding to each threshold matrix pattern memorized by the generation eel storage 
sections 200-209. 231 is an RBI pattern selection circuitry and chooses which RBI pattern memorized by 
the RBI pattern storage sections 221-230 based on the generation eel selection signal which a random 
number generator 112 outputs. 

[0060] Next, 219 is a pixel value calculation circuit and explains the detail configuration with reference to 
drawing 14 . In drawing, 301 is a comparator and compares the input picture signal (pixel concentration) V 
with the concentration threshold SL. Moreover, 307 is a gradation step value register and memorizes 
predetermined gradation step value D. 

[0061] This gradation step value D is set as the value which did the division of the number of gradation of 
the input picture signal V with the number of pixels in a halftone cell (a fraction is rounded off). In the 
above-mentioned example, since the number of gradation was "256", supposing the halftone cell (pixel 
number "16") of drawing 1 6 (a) is used, gradation step value D will be set to "16" (256/16). 
[0062] Next, 302 is a subtractor, and computes and outputs a value N based on a bottom type (3) to the 
above-mentioned input picture signal V, the concentration threshold SL, and gradation step value D. 
N=V-SL+D .... Formula (3) [0063] Moreover, 306 is a gradation gain register and memorizes the gradation 
gain G. In addition, the gradation gain G is set up so that it may become equal to the number of pixels in the 
target halftone cell (the above-mentioned example "16"). 303 is a multiplier, carries out the multiplication of 
the value N to the gradation gain G, and outputs the multiplication result. 304 is a selector, and with 
reference to the sign bit of a value N, if a value N is a negative value, a value "0" is outputted, and when 
other, the above-mentioned multiplication result will be outputted. Moreover, 305 is a selector, when the 
comparison result in a comparator 301 is "V>=SL", a value "255" is outputted, and when other, the output 
value of a selector 304 is outputted. 

[0064] Here, the value of the input picture signal V is "182", and an example is explained supposing the case 
where each value of drawing 1 6 (a) is outputted from line shifter 120. First, if the input picture signal V is 

"182", "V>=SL" will be materialized to "16", "32", the concentration threshold SL of "176." Therefore, 

the image concentration signal OD is set to "255" (maximum density) to this concentration threshold SL. 

Moreover, when the concentration thresholds SL are "192", "208" "255", since the relation of "V<SL" 

is materialized, the output signal of a selector 304 becomes output image data. 

[0065] Here, if the concentration thresholds SL are "208" "255", a value N will turn into a negative 

value by the formula (3). Therefore, the output image data of a value "0" (least concentration) is outputted 
through a selector 304,305. Thus, if the concentration thresholds SL are values other than "192", output 
image data will become "255" (maximum density) or a value "0" (least concentration), and the same result 
as the 1st operation gestalt will be outputted. However, if it is in this operation gestalt, output image data in 
case the concentration threshold SL is "192" differs from these things. 

[0066] First, if the concentration threshold SL is "192", a value N will be set to "6" (= 182-192+16) by the 
formula (3), and the multiplication result of a multiplier 303 will be set to "96" (= 6x16). This multiplication 
result is outputted as output image data through a selector 304,305. That is, output image data is set as 
middle concentration to the subpixel whose concentration threshold SL is "192." 

[0067] As mentioned above, since this output image data is compared with the triangular wave signals SA 
and SB, the laser modulating signal of die length based on that result is outputted. Therefore, when output 
image data is middle concentration, according to this, the area of the corresponding part of the ON state of 
a pixel will be determined. 

[0068] As for return and 250, a memory control circuit and 232 are line shifters, and an RBI pattern store 
circuit and 233 are constituted by drawing 6 like the memory control circuit 150, the screen pattern store 
circuit 118, and line shifter 120, respectively. However, the RBI pattern ("0" - "2") corresponding to each 
pixel is memorized by the screen pattern store circuit 1 1 8 to the threshold corresponding to each pixel 
being memorized in the RBI pattern store circuit 232. 

[0069] 2.3. If image data is written in the image memory 25 of an operation gestalt of operation, set up the 
condition of an image-processing circuit ( drawing 6 ) corresponding to the plane of each color, set to each 
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established state, and CPU21 is the video clock VCLK. It synchronizes and output image data is outputted 
from the pixel value calculation circuit 219. 

[0070] As mentioned above, as for the output image data in this operation gestalt "0" and "not only 255" 
but the data of the middle concentration are contained. Furthermore, synchronizing with this output image 
data, an RBI pattern, i.e., a wave control signal, is outputted through line shifter 233. Therefore, in the wave 
control ASG31, a laser modulating signal is outputted so that the image of a main scanning direction may 
continue. 

[0071] 2.4. As explained beyond the effectiveness of an operation gestalt according to this operation 
gestalt in addition to the effectiveness of the 1 st operation gestalt, do the following remarkable 
effectiveness so. 

** According to this operation gestalt, the middle concentration according to this value N is first set up to 
the pixel which ^fulfills the conditions of "the input picture signal V< concentration threshold SL" and fulfills 
the conditions "a value N (N=V-SL+D) is not a negative value." The sufficient number of reappearance 
gradation can be obtained this maintaining the high number of lines. Thus, in this operation gestalt, the 
concentration threshold SL is used in order to ask for middle concentration it to not only be used as a 
threshold, but With the "threshold" in a claim, the phrase which "growth weight value" Comes to 
correspond when the former application is mainly presented corresponds, when the latter application is 
mainly presented. 

[0072] ** When the 1 st pixel of middle concentration is adjoined and the 2nd pixel with a concentration 
threshold lower than this 1 st pixel exists further according to this operation gestalt, a triangular wave signal 
is chosen so that the part of the ON state of this 1st and 2nd pixel may continue. Thereby, collapse of a 
screen configuration can be prevented, it is stabilized and a quality output image can be obtained. 
[0073] 3. Although the screen pattern store circuit 118 was controlled using various kinds of circuits in the 
1st and 2nd operation gestalt of the 3rd operation gestalt, it is possible to control the screen pattern store 
circuit 118 also by the circuit except having been shown in these operation gestalt The example which 
applied other circuits to the 1 st and 2nd operation gestalt is respectively explained as the 3rd and 4th 
operation gestalt 

[0074] The image-processing circuit as replaced it with the 1st operation gestalt in the image-processing 
circuit 24 although the configuration of the 3rd operation gestalt is the same ( drawing 13 ), and shown in 
drawing 20 is prepared. In addition, in drawing 2020 , the same sign is given to the part corresponding to 
each part of drawing 5 , and the explanation is omitted. 

[0075] In drawing, 151 is P parameter register and memorizes P parameter. 152 is P counter, and whenever 
the Rhine sink signal carries out "P" time generating, it outputs a P line periodic signal. 153 is an initial 
address register and memorizes the initial value (it mentions later for details) of the coordinate of the main 
scanning direction of a super tile. 154 is a memory control circuit and it writes this in the screen pattern 
store circuit 118 while it memorizes which threshold matrix patterns P1-P10 chosen by the generation eel 
selection circuitry 113 like the memory control circuit 150 of the 1st operation gestalt 
[0076] 155 is a horizontal address calculation circuit and computes the coordinate of the main scanning 
direction of the screen pattern store circuit 118 based on the P line periodic signal outputted from the P 
counter 1 52, the S parameter memorized by storage 1 1 5, the L pixel periodic signal outputted from the L 
counter 111, and the initial value memorized by the initial address register 153. 156 is line shifter, and 
whenever the Rhine sink signal is outputted, it shifts the contents of the screen pattern store circuit 118 in 
the direction of "1" Rhine [ every ] vertical scanning cyclically. 

[0077] It sets in this configuration and is the video clock VCLK to the L counter 1 1 1. If inputted, a L pixel 
periodic signal will be outputted from the L counter 111 for every "L" period, and which threshold matrix 
pattern memorized by the generation eel storage sections 100-109 will be written in the memory control 
circuit 154 through the generation eel selection circuitry 113 like the 1st operation gestalt. The address of 
the main scanning direction which should store the representation address (predetermined pixel located in 
the maximum upper case among this pattern) of this threshold matrix pattern is computed by the horizontal 
address calculation circuit 155 for every "Rhine", and is supplied to the memory control circuit 154. 
[0078] Thus, the selected threshold matrix pattern is written in the screen pattern store circuit 118. Here, L, 
P, and an S parameter are "17", "1", and "4" respectively, and supposing the initial address stored in the 
initial address register 153 is "3", the field where the selected threshold matrix pattern is written in will 
become the part which attached hatching by drawing 25 (a). 
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[0079] Here, the initial address shows the representation address (address of the pixel which attached O 
mark) of the threshold matrix pattern with which it is written in ** and it is written most in left-hand side on 
drawing. If the representation address can be found, based on the configuration of a threshold matrix 
pattern, the address of other pixels can be found uniquely. Moreover, although the address of the main 
scanning direction of each part of other threshold matrix patterns is located most in left-hand side, it is 
equal to the result of having added the integral multiple of L parameter to the address. 
[0080] If a threshold matrix pattern is written in the screen pattern store circuit 118, the contents of the 
maximum upper case will be read by line shifter 156, and the image data comparator circuit 119 will be 
supplied, thereby — the 1st operation gestalt — the same — video clock VCLK every — the input picture 
signal V will be compared with the concentration threshold SL 

[0081] It is parallel to this processing and line shifter 156 makes "1" Rhine shift of the contents of the 
screen pattern store circuit 118 carry out in the direction of vertical scanning. Next, the comparison with 
the contents of the maximum upper case and image data is performed like the above-mentioned case. 
Activation of such a series of actuation is carried out P times (the example of illustration 1 time). The 
condition after shifting P times is shown in drawing 25 (b). Next, an S parameter is subtracted from the 
initial address and the result is stored in the initial address register 153 as the new initial address. However, 
when a subtraction result becomes a negative value, the value which added L parameter to this subtraction 
result becomes the new initial address. 

[0082] If it is in the example of drawing 25 (a), since the initial address was "3", "3-4+17=16" will be written 
in the initial address register 153 as the new initial address. Consequently, the representation address of the 
threshold matrix pattern written in the screen pattern store circuit 118 next becomes "16", "33", "50", 
and and a new threshold matrix pattern will be written in the part which attached hatching of this drawing 
(b). 

[0083] Next, the contents of the maximum upper case of this drawing (b) are read by line shifter 156, and 
the image data comparator circuit 119 is supplied. Moreover, it is parallel to this processing and "1" Rhine 
shift of the contents of the screen pattern store circuit 118 is further carried out by line shifter 156 in the 
direction of vertical scanning. Next, the contents of the maximum upper case are supplied to the image data 
comparator circuit 119 like the above-mentioned case. Activation of this the actuation of a series of is 
carried out P times (the example of illustration 1 time). The condition after performing P times is shown in 
drawing 25 (c). Next, an S parameter "4" is subtracted from the current initial address "16", and, as a 
result, "12" is stored in the initial address register 153 as the new initial address. Consequently, a new 
threshold matrix pattern will be written in the part which attached hatching of this drawing (c). 
[0084] 4. Explain the 4th operation gestalt, next the 4th operation gestalt Although the configuration of the 
4th operation gestalt is the same as that of the 2nd operation gestalt, the circuit which replaces with the 
image-processing circuit shown in drawing 6 , and is shown in drawing 21 is used. The horizontal address 
calculation circuit 155 and the initial address register 153 are formed, and it replaces with the perpendicular 
direction address calculation circuit 117, and P parameter register 151 and the P counter 152 are formed, it 
replaces [ it replaces with the horizontal address calculation circuit 116 of the 2nd operation gestalt in 
drawing, and ] with line shifter 120, and line shifter 156 is formed. Therefore, general actuation of this 
operation gestalt is the same as that of the 2nd operation gestalt, and the control action to the screen 
pattern store circuit 118 becomes being the same as that of the 3rd operation gestalt. 
[0085] 5. Modification this invention is not limited to the operation gestalt mentioned above, and various 
deformation is possible for it as follows. 

[0086] - In each above-mentioned operation gestalt, the triangular wave signals SA, SB, and SC of 200 [dpi] 
or 400 [dpi] were chosen corresponding to the RBI control pattern signal. However, the number of lines of 
the triangular wave signals SA, SB, and SC is not restricted to what was mentioned above, for example, 300 
[dpi], 600 [dpi], etc. can use the thing of arbitration. 

[0087] - In each above-mentioned operation gestalt, input image data (output image data of the image data 
comparator circuit 119) was changed into the analog signal through D/A converter 401, this was compared 
with the triangular wave signals SA, SB, and SC in comparators 405,406 and 407 again, and the laser 
modulating signal was acquired. Thus, the technique of acquiring a laser modulating signal is named 
generically, and it is called an "analog screen." 

[0088] Although the wave control ASG31 which all applied the analog screen was used if it was in each 
above-mentioned operation gestalt, the circuit which replaced with this and applied the so-called "digital 
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screen can be used. The detail is explained with reference to drawing 22 . In drawing, 420 is a pulse-width- 
, modulation circuit and judges a growth start point and output width of face based on input image data 
(digital value) and an RBI control pattern signal. 

[0089] Here, output width of face is the video clock VCLK. It is the number of the periods of the clock 
which carried out "255" multiplying, and when input image data is expressed by "255" gradation, the value 
of input image data becomes output width of face as it is. Moreover, a growth start point is a value which 
becomes "255-output width of face" when an RBI control pattern signal is "0", and is set to "0" when an 
RBI control pattern signal is "1." 

[0090] The pulse-width-modulation circuit 420 starts to a growth start point, and outputs the pulse-width- 
modulation signal with which only the period equivalent to output width of face is set to "1" level. Here, a 
Pulse-Density-Modulation signal when the RBI control pattern signal shown in this drawing (b) and (c) is 
inputted supposing the image data shown in drawing 23 (a) having been inputted is shown in this drawing (d) 
and (e). 

[0091] These Pulse-Density-Modulation signal is the same wave as the laser modulating signal outputted 
from a selector 408 in each above-mentioned operation gestalt, by supplying this to the laser diode driver 
421, a concentration modulating signal will be generated and a laser beam will be modulated. In addition, if it 
is in the example shown in drawing 2222 , it is the video clock VCLK. Although the clock which carried out 
"255" multiplying was used, it is the video clock VCLK. The number of multiplying is equivalent to the size 
(pixel number) of a threshold matrix pattern, and good. 

[0092] - Not using the wave control ASG31, as shown in drawing 2424 , input image data may be supplied to 
the laser diode driver 421 as it is again. That is, the input image data itself serves as a control signal of laser 
output power. Also in this case, the number of phases of laser output power is equivalent to the size (pixel 
number) of a threshold matrix pattern, and it is good. Moreover, in order to compensate the linearity of laser 
output power and output image concentration, a look-up table may be prepared in the preceding paragraph 
of the laser diode driver 421. 

[0093] - In each above-mentioned operation gestalt, although the threshold matrix pattern written in the 
screen pattern store circuit 118 was chosen from ten kinds of threshold matrix patterns in the generation 
eel storage section 100-109, as for the number of the threshold matrix patterns which become the 
candidate of selection, it is needless to say that it is not limited to "10." The same is said of the 2nd 
operation gestalt 

[0094] - Although what is applied out of two or more threshold matrix patterns was chosen with the random 
number generated by the random number generator 1 12 in the above-mentioned operation gestalt again, the 
generating approach of a random number is not restricted to what is depended on a random number 
generator 112. For example, you may make it choose the threshold matrix pattern to apply by preparing a 
random-number table and referring to this random-number table at any time. 

[0095] Furthermore, it is not necessary to necessarily choose a threshold matrix pattern at random, and it 
may be chosen in predetermined sequence. For example, the reference table in which choosing a threshold 
matrix pattern as cyclically, or showing the sequence for selection may be prepared, and what is applied may 
be chosen based on the contents of this reference table at any time. In this case, the periodic structure of 
low frequency may arise a little on an output image, but as compared with the thing of the conventional 
technique, image quality improves notably at least. 

[0096] - In the above-mentioned operation gestalt, although the super tile was formed in the shape of an 
abbreviation square, a super tile may be a rectangle etc. again. In short, if two or more super tiles can be 
arranged without a clearance, the thing of various configurations is applicable. 

[0097] - In the above-mentioned operation gestalt, the threshold matrix pattern memorized by the 
generation eel storage sections 100-109 was directly written in the screen pattern store circuit 118 again. 
However, in the screen pattern store circuit 118, only the information "which threshold matrix pattern is 
applied among P1-P10 corresponding to each pixel" may be memorized, and an actual threshold may be 
constituted so that it may read from the generation eel storage sections 100-109 directly. 
[0098] - Although the threshold matrix pattern was chosen by making a super tile into a unit in the above- 
mentioned operation gestalt again based on the generation eel selection signal, this selection may perform a 
halftone cell as a unit. In addition, in the claim, the pattern of the threshold which makes this halftone cell a 
unit is called the "unit threshold pattern." Furthermore, as the number of the halftone cells which constitute 
a threshold matrix pattern is also arbitrary, for example, is shown in drawing 17 -19, one super tile may 
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consist of four halftone cells. 

[0099] - As shown in drawing 3 , when the configuration or magnitude of each super tile is different, it is 
good to form the generation eel storage sections 100-109 and the generation eel selection circuitry 113 for 
every class of each super tile. Moreover, the generation eel storage sections 100-109 may be made to 
memorize the threshold matrix pattern of the magnitude which includes the super tile of various kinds, only a 
required part may be extracted according to the class of super tile applied, and the screen pattern store 
circuit 118 may be made to memorize. 

[0100] Moreover, in each above-mentioned operation gestalt, the threshold matrix pattern was generated 
based on the command data supplied from the personal computer 10, and the image data supplied from this 
personal computer 10 using this was processed. However, this invention is not limited to such a computer 
system, and can be applied to a copying machine etc. When applying to a copying machine, it is good to 
prepare the threshold matrix pattern defined beforehand and to process the image data read from the 
scanner etc. using this. 

[0101] Moreover, in each above-mentioned operation gestalt, although the threshold matrix pattern was 
chosen at random for every (every screen angle) plane of K, Y, M, and C As shown in drawing 26 , the 
threshold matrix pattern of each screen angle is matched. A threshold matrix pattern is chosen at random 
only about any 1 plane (for example, "0 times"), and you may make it the threshold matrix pattern of other 
planes choose the thing corresponding to this threshold matrix pattern of "0 times." 
[0102] 

[Effect of the Invention] Since the threshold assigned to each super tile or a halftone cell is chosen in 
random or predetermined sequence according to this invention as explained above, the periodic structure of 
low frequency can be prevented effectively. Moreover, according to the configuration of claim 13 grade, 
since halftone image data can be obtained with mean value data, sufficient gradation property can be 
acquired, maintaining the high number of lines. 
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* NOTICES * 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the explanatory view of the conventional image processing system concerning JP,52- 
49361.B of operation. 

[Drawing 2] It is the explanatory view of the conventional image processing system concerning JP,54- 
1 8302,A of operation. 

[Drawing 3] It is the explanatory view of the conventional technique of operation. 

[Drawing 4] It is the explanatory view of the conventional technique of operation. 

[Drawing 5] It is the block diagram of the image-processing circuit in the 1st operation gestalt of this 

invention. 

[Drawing 6] It is the block diagram of the image-processing circuit in the 2nd operation gestalt of this 
invention. 

[Drawing 7] It is the explanatory view of the conventional technique of operation. 
[Drawing 8] It is the explanatory view of the 1st operation gestalt of operation. 

[Drawing 9] It is an explanatory view of operation in the generation process of the halftone cell screen in the 
conventional technique and the 1st operation gestalt. 

[Drawing 10] It is an explanatory view of operation in the generation process of the halftone cell screen in 
the 2nd operation gestalt 

[Drawing 11] It is an explanatory view of operation in the generation process of the halftone cell screen in 
the 2nd operation gestalt. 

[Drawing 12] It is the block diagram of the wave control ASG31 in the 1st and 2nd operation gestalt. 
[Drawing 13] It is the block diagram showing the whole 1st operation gestalt configuration. 
[Drawing 14] It is the block diagram of the pixel value calculation circuit 219 in the 2nd operation gestalt. 
[Drawing 15] It is the explanatory view of the 1st operation gestalt of operation. 

[Drawing 16] It is drawing showing the relation of the threshold matrix pattern and wave control pattern in 
the halftone cell of the 2nd operation gestalt 

[Drawing 17] It is the explanatory view of the modification of the 2nd operation gestalt of operation. 
[Drawing 18] It is the explanatory view of the modification of the 2nd operation gestalt of operation. 
[Drawing 19] It is the explanatory view of the modification of the 2nd operation gestalt of operation. 
[Drawing 20] It is the block diagram of the image-processing circuit in the 3rd operation gestalt of this 
invention. 

[Drawing 21] It is the block diagram of the image-processing circuit in the 4th operation gestalt of this 
invention. 

[Drawing 22] It is the circuit diagram of the modification of the wave control ASG. 
[Drawing 23] It is the explanatory view of the circuit of drawing 22 of operation. 
[Drawing 24] It is the circuit diagram of other modifications of the wave control ASG. 
[Drawing 25] It is the explanatory view of the 3rd and 4th operation gestalt of operation. 
[Drawing 26] It is the explanatory view of other modifications of this invention of operation. 
[Description of Notations] 
10 Personal Computer 

20 Printer Controller 

21 CPU 

22 RAM 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgLeije 



2005/10/12 



JP,10-075375,A [DESCRIPTION OF DRAWINGS] 



2/2 s<— v 



23 ROM 

. 24 Image-Processing Circuit (Analog Screen Generation Means) 
25 Image Memory 

31 Wave Control ASG 

32 Image Recording Section 

100-109 Generation eel storage section (a storage means, 1st storage means) 

110 Video Clock Generation Machine 

1 1 1 L Counter 

112 Random Number Generator 

113 Generation Cel Selection Circuitry (Pattern Selection Means) 

114 Rhine Sink Generator 

115 Storage 

116 Horizontal Address Calculation Circuit (Screen Generation Means) 

117 Perpendicular Direction Address Calculation Circuit (Screen Generation Means) 

118 Screen Pattern Store Circuit (Screen Generation Means) 

119 Image Data Comparator Circuit (Image Transformation Means) 

120 Line Shifter 

1 50 Memory Control Circuit (Screen Generation Means) 

219 Pixel Value Calculation Circuit (Image Transformation Means) 

221-230 RBI pattern storage section (2nd storage means) 

231 RBI Pattern Selection Circuitry (Characteristic-of-Screen Setting Means) 

232 RBI Pattern Store Circuit (Characteristic-of-Screen Setting Means) 

233 Line Shifter (Characteristic-of-Screen Setting Means) 
250 Memory Control Circuit 

301 Comparator 

302 Subtracter 

303 Multiplier 
304,305 Selector 

306 Gradation Gain Register 

307 Gradation Step Value Register 
401 D/A Converter 

402,403 Pattern generating section 
405,406,407 Comparator 

408 Selector 

409 Decoder 
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■toftit^flS^-rtLXt^^, r^eruj £^£^6^ 
y-vt^^*!)*^ y-yft*ft4LTP 
40 /y(:o^x ris.gj . mi^n^x T4 5^j . 

[0 0 0 3] ^^^W^r^v^^/l-lllKiX^mUfct)^ 
^ff#<^Bg5 2-4 9 3 6 l*Sj;t^#^Bg5 4-1 8 3 0 
2{^M^^^Xt^ n 

Xtt, Sk+—KS3H*^iB*^J:oX^— 7 h-^-fe^ 

^jvfa<nm^<ojr^/*7%Xc&^X^—-7 h — 
50 [0 0 0 4] «b^, h-yt/^Mf6^ 
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MiLX, A^U^-^OU^/u^ Ti8 2j xhz> 
[0 0 0 5] Z(D/^—'7 I — >fpffiij 

[0 0 0 6 ] r,r.T% #<&Bg5 2-4 9 3 6 1 ^BB**;* 

i^Tte r 1 7 j ®(7)iij^^^^;e»&iE^?^(D/>— -7 h — 
s 0 ^o*^ y-v^ji. ri/4j oiSiE^ (14. 

0 4° ^15° ) C^ott^o 

[0 0 0 7] gj^^^"^ (1, 2, 17) (Dili 

*i-*tur*i. mfrxttezmmtmy^xbtix^ 

[0008] fc £*>T\ i^/^-y|:f@t§i:, 
=fe**^rift, i'j^SE^ft^LiJift (l=i 7) ft^isj 
— — vdsn^jgSixT^So ^5-r5£. Ti7 
xi7j 57— KcogifiS^^ey ^(D^^V (D\h^ 

[0 0 0 9] mC\ #P^Bg5 4 - 1 8 3 0 2(C^^$ 

6 0 ; e^P^^i)2^#BSLt^^-r5o H2{c*3t>TBi 

5fe**rtlfcP1Ii* (E1^^0lJ-CttP= 1) , ±*3E*|p] 
ML IB* m. L= 1 7) OftM<7)I«^Lt^ 

[00 10] WHJ-^-r^<^ — w^S^^CO^ 

*tfct>ofctt*e>*t\ ri7xu k 

[0 0 11] :^t% (§31, 2^*3»t-5^— 7 h — >-ir 



(5) 0- 7 5 3 7 5 
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[0012] £ T\ 3- 1 8 7 6 7 6^ OfcS 

WFffl«»»lB4 3 4, 9 2 4-JI-) *3«fct«#Bll¥5- 1 
1 08 35^ (IrL $6 5 2, 9 2 7f) {^^l/>Tfi, 

[00 13] ^;fc,^&flrM<fc*Lfcf, /u*r 

< -r 5 r t m ioT^^ y — ^A*:3a»»ft«jcie 

[0014] * — ? ^ /i'CDM!$.#i&m l 5 

t^-to H^<o«-ctts r i j m<D*s<—#«{ /iste 

ZktfX$Z> n h->ir/U(if^-(D^# 

s-e*>5««fi4i\ *w-*itit, nutft ^2 3 

1J *^cfi T2 3 2J ^>-7h-yt/Hi^«5^- 

[0 0 15] H4<0®<ft«*KS:^— ^-^^r/i'S 

tcE«0ofct>(D^El7 (a) J^-To ^/c. 
^^/^\^<Dm^ h y — ls<0'*9 — 

• mm&i&ftirz /wmm-T k y ^ 

30 r 1 j SS^l^X**>ofc^^. 

-^(i^T^ii (PI) K&6o 
[0016] 

[»W3&s*»tLJ: 5 b1rZ>WkM\ £ "C\ HI 7 (a) c^^ 
? })-ys<#-i/*m^X±f8.\,tzL Y*y v**-><om 

*W\m (b) l^^-To fpJH (b) C/TtMilfc^Tlj:, 
40 filXl4^7. 1%) , *5j:t^^— 7 h — l>"t^Wi<D 

[0017] rtDj:5tw, mj]Mi&&kx* y-xom 

mmtstiztK zti\z±<>xi&mii&<te&zbfrj&tt 
so [0018] z<Dftwn±.&istzmm\z.m&xtj:ztiti 
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M&mmm* ? y - xkf&jj&zmm-rz ztzmiv 
m, m&&mi/*^j±te±Timm&nm*? y 

[0 0 19] 

z>m%t<vmm^ hy ^zm&i-z>mm^& 
tR^n/cdna:^ h y ^^-^fa^jLTffjfs** y 

[0 0 2 0] M^jy&tii^^Tfi, ^ 

^s^ o ^->*«-r5*»^Bi«^ h y * 

»«^a«cJ:oT»R**tfcBMt-r h y ^/^-^Sr 
t. At}£tlfzL\®®L7 f —*\ZttLX. BufE^^y-^ 

Wit-*-*. 

[0021] *&wn. «&^a«6f-*5^Ttt. * 

K«*«tee«-r Btris^ffl^ h y 

**/**-v&EMLTlffiSE** y-^*±j«-rsifla 

[0 0 2 2] *J8Wfl, ft&tf>Jt,»fc*5^"C«t. * 

* y-v&*j«f 53Bfc-e*>!K I^i:*45 h«) 

/jfi/^-^*tt5a»©w-7 h y 
iEtBt^iftfiiiEtg-rsaat. b9ismi[^ hy *xs<f— 

y ^^^^-vSrga^JUTffiriE^^ y-v^fefc-rsi® 

[0 0 2 3] £fc. *|giK*i, te^*J6Ki3^-Ctt: x * 



(6) W1 0-7 5 3 7 5 
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ffim^f-^MR^mzjz^xmiRZtitcrfL&m?* 
LTtfris^^ y -^dt^ajc j:oT*j«Sixfc^^ y 

^feB- J: o t f T-jb ^ ix/cr - ^ i , ffitifr<D&fr 
fit £ HfrfSiffl^^— * £ <D^ic*t/S-r ^ p B ]Ir- * £ a* 

[0 0 2 4] J=fc, faoa«&(Cl*3^Tfi, * 

y — V^^HH^T-iMtR-r-S^^-ViStR^ 

frtt-r h y * z-'tf—is&g&iiisxm&x* v-is&4l 
20 ^Lrffiia^^y-^^ajcto-c^ja*^^^ 

[0 0 2 5] te^**i-*5^-cii. It 

v-is'tfi-i'&m^&b. **v->zm 
tit-tzmmx-tozmm-* bv#xs<*— is&itttaatm 
30 h v * ^'tf-^^xmmm^m^^x. mmm 
m-* h y ^^^^-v^Ttfi^fi^fii^ by 
->«rii»fa^^ y-v^^-viBts^i-Jgw-rafcfe 

-^Bifi^ h y ^^^->-*fcji**fi*«-r h y ^ 

40 t-»#j^tf»j&^a^. At) ztitcm&T*-? l 
t, flfria^^ y-->^^->'fs«^a^i5«stLfc^^ 

[0 0 2 6] *«Wfi, ttO*»^*3V^'Ctt, ft 

«-r*aHf*s*Attu MEWflMattBti. wiew 

50 MtiiffR^Sm-rssm^t, fluES<f^lcJ:oT 
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g«s*Lfc** v->m®imn*-$ki*k u-c> sum: 

[0 0 2 7] 

l. l. 3aft«ffitf)»/S; 

RJt«btt3tii«^^y 2 sjcjiit. -^if^^, v-rwc, 

[0 0 2 8] 2 mCPUT*£>9. ROM2 3II 

IE-v h y — ^CD^gH^L, P, S'<7*— 

->-ft*^^»5jfeHftfc^*tt-C*3!9, CPU2lf*T 
a£(l)*3j:tf(2)&*fc-rj: '<7J*-*X f Y, 

[0 0 2 9] 

[0 0 3 0] 
[»2] 

A*«Un" l (^) [A] -{2) 
[0 0 3 1 ] ^CT% Y£E)1 5 fC^ 

xh*), H)i 5 l:^i:$)oTtt r 3 j T-#>5 0 * 

C 2 2ttRAMt?fc9, CPU2 10ffll3^ 
*L5 0 2 4«|®««! f 3llHia-C*>t). ±K*MP«#*Hi« 

[0 0 3 2] 3 Ofi^y ^^T'^I9. H^^^tU^iS^ 
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ASG31h C (DU-if^H^jf 
^^-^ilKftttJ^jSrfT 5 i®fft«E»ffl 3 2 kfrbm&tStiX 

[0033] mm^mm^ 2 4 <nm&*m 5 
js utftw-rao m^^^r ioo~io9 ii*^/wiE 

lEttgp 100-109 m—Mttfrom-mm&<D 

10 [0 0 3 4] ffiU #±j«-feyHBl*SB 100-1091: 

*J«-fe/HB*«l 0 0-1 0 9^IE«SixT^5BMt^ 
h y — V** P 1 — P 1 0(Ds<# — 

[0 0 3 5] 1 1 0&\?y*** p y 0f 
^H»3^ fcTx^^ o j/^ VCLK &mt)-tZ> 0 1 1 IteL 
20 jbfr^-CfctK 1^7**-* p VCLK #L/n°7p<— * 

fi. Hll SO* — #'(/l'l£ttl&TZ>&s< : 7*—#X 

[0 0 3 6] W:, l l 2tta»3&£»T**>0, ±ISL 
U*«»l«*^ta*Stt5ftj^ r 1 j , r 2 j , 

rioj ^«H^a******6. rossuRfi. 
£/&1r/HSKff^£ LTHj;*;S*LSo 1 1 3#£/&ir/u 

/I'fEtttSB 100-109^)9 ^{5j;ft^£ii^1- <5 0 ^ tt 

iwj: t), ttfc-tzmm.-* h H^-yp 1 - p 1 0 

[0 0 3 7] 1 1 y— W^-VKftEHB-C* 

t), ffl*3E*fp)*ipj^ rx + Yj mm (X, YttBaiJS 

#rr) . ±*aE*ipj^±iiiR mt-tf A3 mm<z>mm ft 

h y — ^S:lBt8i-So 12 0|i7^f^> 

40 ^ ^ISltlllS&l 1 8<Dft<g& r 1 j 7-f> 

[0 0 3 8] 115 fiiEffitlSfi-Cfc D . -hfEC P U 2 1 
I^J;oT^feS^7^-^^f#^^nT^6o 116 

tt*¥*fpjr Ku^WUilHlKr-4>9, L^!)^lli 
^e>LUiR«»!«^-dSffl*S^6^. IStSiSSl 1 5 1: 

[0 0 3 9] 1 1 4fi7^>- -i »^3g^»-e*>?). ill 

50 fe&jjfa^mmn^xfrzy't v - ^^m^mtj-r 
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So 1 1 mmmijftT Ki^*lffcH@&-C*>!K =7 4 is 

[0 0 4 0] ^OJ:pt-x 7K¥*ftT Ku^^tBlH]3§ 1 

zti\z£V^ KHUBi 5 Of*. SfcKdfe 

rt-fe/tTBREB 1 1 3«:ifrUT«»S^fcBMI[^ hy^ 

[0041] ^ i i 9temm^-*ttifc\B}&x*tb 
Hffi y— >iaig|fi]Ki l 8{ciatft^tt3t 

^^#^$tu5<t. pEf#«rtt;«u flfr#jfts*:-c*>S»^ 
j* r 2 5 5 j (S^ffi) . -tixK^oiB^tt r o j (S 

[0042] m^. ?v 3 o\z.wirtbtLtz.mtemm 

A S G 3 1 ^JS^0 1 2 ^#f, LRitSo BlJlJS^ 

T4 o l&D/A&tmx-tbVs AJimm^-? (w& 

WcXtfeUTtH^-rSo 4 0 2, 4 0 3tt/^-y»4 

gp-efc 5 . r 2 o o [dpi] j <£>«j£!ft-cffl:§:i:: r i s o 
° j te*Btf>S&SH£8i{t^SA, SB^t^o * 
fc. — 4 0 4fi T4 0 0[dpi]j ^i^&SS: 

[0 0 4 3] 4 0 5, 4 0 6*5j:t/4 0 7*iltt8»"e*) 
0. ±ET^n^ft*£:=ARffi#SA, SB, SC<b£r 
JttfcU 7tP^(ltdS = ftftfif SA, SB, SD7)U 

"0" MSrlli^tSc 4 0 9ll7 f 3-m9, 
CLK t-l^l»3LT. CtL^JttS5S4 0 5, 4 0 6ioJ:t/4 

[0 04 4] c w t\ fr^HM*^* - r o j 

fi x F2 0 0[dpi]O«^tt<8O = ft»fi-g-J , r l j 
fi r2 0 0 [dpi](OitaDttffi<OHAjftfS-S-J s T2J 
U 0 0 [dpil^H^ifcff^SCj 

^<^6K£>ttS t^rt^ p s/* VCLK co^fi: 

[0 0 4 5] {BU *^J6Jg»t-*5t^Tfi. !iffe&%[E] 

2 4 JiW^tt^JW'** - 4§-£ ttj^j txt^l\ 
H^i^, 8JgiHaiASG3ll:*)oTH JTjfWMW 
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/^-Wl-^CJc r o j T^5i:fi^ti6o 4 0 8f*ir 
5, 4 0 6*5 £0*4 0 7 <D&t>m^(Ob^ftftfr : &miR 
"C«, W4 0 5, 4 0 6^it««**sSfS^ta*S 

[0 0 4 6] i . 2 . mmmm^m^ 
^-^ i oiaoti^^D 2 5 i-infe^— 

10 i^^tbS^. CPU2 lf^a^){^fe<D^U~^^^fS 
bTW««aii]»2 4eDttlBS:K36-r-6. rcD^u-^ 

co^y-v-^ roSj -cfcixtf, £j*ir/ufstgg& l 
oo-io 9^iBissttsBMi-^ h y — 

[00 4 7] ^J^Lff. fifitf)*— A-* r l 2 1 

(lixii) pjiftj xm&-tz>t. mi stc^-r;*— 

4 swmm (i*»l3 0) tjB:1£L£it&zb& 
-e#s 0 rGQ#iT-te, p^^— <m r i i j H ss<7 

[0 0 4 8] — y — >iEit(H]&gi i 8 
fwfi, *j«-fe/u8s«ai oo-io 9 visits tt^ftrn, 

Lt> r^i^^m^S<5^T, TOj ^/cli T2 5 
[0 0 4 9] »C(C, C^iiMftT*— ^tt»»*0»ASG 3 

i&'f—fn roj ^^cfi T2 5 5j -cfcsa^ ^pj^ 

So 

[0 0 5 0] J£JtT> -^^V^^^ou>t>[n| 

*<oiaa«r»-cffl»«^ie<ft*sffl**n* 0 4*3, £dt 

ir/HStSSBl 0 0-1 0 9lcf#^ti6if-7 hy^ 
40 — V^L, P, S/<7^-^fl ^O^^ll- 

V^IOS Ctft45i t Urn b % Xh 
[00 5 1] 1 . 3 . MMtem<D%}%: 

&*tfcBI«^ h y ^*/>-*->£^8 (a) lr^-r o * 

5, h/^^ — ^^^j^l^El (b) l^-To :©Hyh^ 
-yiB7 (b) ^^tb^-TS^. *H*fl2flBl£*5i>T 

50 ^^(w^tRLfc^T^So 
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[0052] 2 . mz nmmm 
2. i. mmjtm<nm.^ 

1 1 8 ^ISjg$tt/cg8ffi<b A^®^-^ £ £ttt£ 

fcf4 T2 5 5J ^{pI^T^oy^/c^. f?^Tf£ftPg^ 
i&^'>^<^So 7^3,k<D&#£;3E 

[0 0 5 3] ^0«^H11 O^#^L|^0^i-6 o 13^ 

Hfffite T9 6J (i/iot^5, tot, ^(^lil^H 

[0 0 5 4] L£\U i^^m^cTP^^-x^ 
M:^^Ufc:OT*fi^^^^-r5 0 i"^^^. Ell 
1 (a) ^^i-®^-^^^LT, u-i?ajHflr»36S 
fflB (b) OJ;5 WEIiSiv&J:* Kjy hfl5***sjKlix 

£<> -r mm (c) 

[0 0 5 5] r^t% ^—7 h->"fe/u*r«lfiRi- -5*111 

AR«#^5*>fiTtL«r5«ffi-r-5^oi>Ttt, rttt>* 
H3R«wfElSLT:fc5< £ «tV> 0 0l];ttf, Hi 6 (a) x 
(d) [r^T <fc 5 7 Y — ^M)V(Dm\^ h )J ^ ^ 

— vizfctLTtt, IrJIH (b) . (e) tc^l-J; 5 * 

[0 0 5 6] rrr\ roj H«^«ffi^=ftR«*s 

»«5ST?>tt5Hfti6«-S-^»jg*|^H (c) . (f) 

*&#iH^jSft-^SC^«Stb5o fab, H£&<f-§- 
S C ( 4 Jfc HI « CD ft 3® 4 HJ ft O ffi *J O fc tb \Z tt * t fc t 0> T 

*>*k raiat-^-rw*-*5v^x*4teffl*ttTi/^j:i\ 

[0 0 5 7] m^CQ/N^ — {g^Uffi^iS 
^««^»!CLrUi^*ttSffi^f4iSv^Wfi»-^i-5 

[0 0 5 8] 2 . 2 . 3IJfc7Kffi<0*jS 

pj-r e c **ft*»o^flc«*i4SB i nas^s* * ra* 

(013) ®«^SIhIK2 4vntz-xme\z. 

[0 0 5 9] EK^iol^T 2 2 1 — 2 3 0f4jT^** — >- 
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K«ffl5-C*> 0 , £j«-te/HBlS« 2 0 0-2 0 9 ICfEl&S 

ttfc*«ffl^ h y ? xs<*-^\zttj&i-z>n&'<*-^ 

/t^iRlf-f^g^T, JT/R^^->SE«aS2 2 1-2 

[00 6 0] 2 i 9.f4tr^"fe/HK»ailHiK-e*> 

X3 0 H4H:«*-C*)«J. ArtlHfefB* V 
10 i:. »ffMfiSI.£ftJfctfci-a o 3 0 7(4^^ 

[0 0 6 1] £<0»W*xy:7lftDI4, A*Wlft«»V 

Rj££;h,5 («8»f4Eg»35:A*tL-5) o ±IEMT-f4, 
IH8W4 T2 5 6 J -Cibofc^fe^ -(Slw^l 1 6 ( a ) 

-7h-m mmm riej ) ^f^b^^n 

»W-X7 t y^ffl[D*4 T16J (256/16) 
20 [0 0 6 2] 3 0 2 f4«»»-C*> 0 . ±IEA^iU 

X, T*(3)(cS-5^T«NS:JiaiLta^i-'5o 

n=v- si,-f~n — 5£(3) 

[0 0 6 3] £fc s 3 0 6*4BtB8^ ^ l"^** "C*> 

6J ) IC^L< ^S^ptC^^tbSo 3 0 3f4*»» 

^m^i-6o 3 0 4f4i? U^^-efei9 x ffiNcOtf-^t*^/ 
30 hSr#figb. «N***irefc;h,tf« ro j ^rffi^jU. ^ 
^J»^^»-&f4±IE*t|L«*S:aAi-5 w *fc. 305 
f4-feW^^T-*>D. it«»3 0 Uc*3*tSit«8*dS 

rv^SLj T**>5»^*4« T2 5 5J ^m^J L N ^tt 
ZXfttDWrSltt * 3 0 4 om^ffiSf a^ihSo 

[0 0 6 4] rCT% A^©^I-^V<7?ffl:^ Ti8 2j 
TfcoT. 1 2 OT^tbEl 1 6 (a)C0*ffi^ 

A*B««#v*s ri 8 2j -efcixtf. ri 6j , r3 
2j , ri7 6j (dMMslctu rv> 

40 slj Wt6o Hot, *^S»«BMtsur»u-c 

mmmmm-^oDa 1255} (mmmm 1:45, * 

fc. asdttsiii ri92j, r20 8j , 
r2 5 5j xtbzm&n. tv<slj <Dmm*j&&-r 

[0 0 6 5] r^T% MltS!^ T2 0 8 J , 

T2 5 5j -CfcJUf, *(3)^J:9fl[N(4*ffl[^* 
-So HoT. 0 3 0 5Htt, fit 

50 (D±0\Z, IfiHttSliJ ri 92j ^c7)tt^n 
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tf, mjiM&r-fte r2 5 5j (mmmm) *ttnm 

ttsiii ri9 2j T-fciS^^ttJ^iiiflft-r-^tt, r. 

[0 0 6 6] £1*. MXRMKSLtf T19 2J -Cfctb 
tf, ^(3)(CJ; SffiNtt r 6 J (= 182-192+1 
6) *S« 3 0 3 <D*J«S*tt T9 6J (=6 

xi6)-l:ft4, r<o*IH***is 3 0 3 

0 5^lt, tB*iS«7 f -^i: UTHJ**tt6o 10 

MIMsl^ ri 9 2j -?*>&y-7 

[0 0 6 8] 06d^ 2 5 Otty^eyfHWIUK. 2 
3 2ttfTjft^ — ^IB«lsIK> 2 3 3fl7-f^7^t 20 

fcDs * y awwaK i 5 o , ^y-w** 

— ^fEttMUftl l Sioit/y^y^^ l 2 o fcWHfcfc: 
**S*tTV^6. (IU ^^y~w^-^fS«IUKl 

tx fTjR^^-^IBtilHltt2 3 2 

jt^*-^ ( roj — T2j ) d*E«*^5. 
[0069] 2 . 3 . mmmm<omi¥ 

\®&**rV 2 StJiBflfc^— ^ds»#i&**t6 4:. CPU 

2 itt#fe^^ix-^#jsuxiii«*a!aaiai8 (S6) 

CLK MIX, fc'*i?/Mit»ttH§JBS2 1 9**&UJ;*jiB 

[0 0 7 0] ±i£LfcJ:5l-. *Hlfi?KlBI-*3ft5tH^ 
11*7*— roi*5j:tf T2 5 5J towzhir. * 

mmwA s g 3 i ic&^Tf*. ±***rtj©«dsiti(t+ 
[oo7i] 2. 4. mmmm^^z 40 

BMtSU <o*fl=£«SfcU TffiN (N = V-S1. 

+ D) tt*ffi-mfri>j t^5ftff*r»fc'r]ii»fc»U 
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[0 0 7 2] ©£<b^ *WB»H»rj:ixtf, ^ra«S 

i (omm\cm& i^mm 1 onm ± 9 t>«Einit4>tt 

^»2(0iiilRds#it-rs»fr«:. :ofi, fg2<Di!i§jf 

£*t3 0 r*U£j;«9, ^^y-^JB«^n*B6itr- 

[00 7 3] 3 . 13 nffiMm 
m 1 *3J:tfSB 2^jfe^ffi(d*3^Xfi«-«OlHKS:ffl^T 

^^y-^^^-^iatsniKi 1 8**j»bfcas, ^tt 

1 *3J: tfSJ 2 H16Jg»^» UTte^IelKSriaffi LfcWSr 

[00 7 4] fg 3 SUI^ffi<P«|jfttt ft 1 UttTgffi 4: |P]«K 
(Ell 3) IKttAMslK 2 4^ft*.TH2 0 

I^^J:5*lii««!f3aigK*sR*te>*bTt^. fc*3 x m 

[0 0 7 5] BKiS^T 15 1 UP^7^-^ • IsitX 

StfSfii: (BJBfi«ifii-5) SrfEtfrt-*,, 1 5 4*iy^ey 
M1M3£-C*> D.ll V fflWm» 15 0 

£l*-fc/Hl«lEH* 1 1 3"«i«*JxfcWtL*» 
^^iffl^ h y ^^-yp 1— P 1 0*iE«-t-5£ £ 

t>(^ rttsr^.^ y-w^— ^etgiaisi i 8^## 

[0 0 7 6] 1 5 5tt*¥*rR)r KU-^»ffilHJKT*fc 

9, p^^^^ i 5 2^hmtf^titcpy4^mmiE^- 

^>-^l 1 l^e>U^*ttfcLiiflR«M!fi^-t, 

• i/^^ 1 5 3fc|E«*tbfcW»lffit(-S<5^ 
y-^^-^fSitlElKl 1 8<D3i7£&Jjfa<D 

mm&wm-tZo 1 5 en^^^^^x^^. 

UlUSgl 1 8 <Dft^£ r 1 j y^>^5oB\±^^m 
[0077] ^5«^i:is^tL^!>y^ met' 

^^no/^VCLK ^A^$tt-5i:, ^(D r L j JSJHft 

icl^!>v^i 1 ifrt>Lm*fmn*&mt)£ti* m 
imi&j&Wtkmmz s ±a^/^kvmi 0 0-1 0 9tr 

iltRleJSgl 1 3Sr^LT^^y*J»lHlKl 5 4l:f#^ 
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M4M3K1 5 4l:M$ns fl 
[0 0 7 8] r^J: b IT, iaftSJxfcBMa-*' h y * 
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S:*i«-r5rt:«>fc. if • & 4 ^r— K • K7</<4 2 

[0 0 9 3] • ±fB#HJfi^lB^*3i>-cfi. *^y— > 
^^-vlEtBIfilBl l 8lz:#t^^tt5^fit-v h y 30 
— ^«t±j**/uK1t»i oo-i09rt(^i OSS 

(omttizLtezfafc-rbv ><o»n rioj k 

[0 0 9 4] - ±Blll6*<Bfc*3I^Tfi* 

^»i i 2(cj:oTM$n6Maot, mm&ffl 

b^^o Mill a*y-^*Ktt, 40 

[oo9 5] Hi^ h y ^fifft-ru 



»i¥l 0-75375 

22 

[0 0 9 6] • ±E*lS»IBfc*3l^rf4, 

^-f^tBBi < lairs sw-cititf, m*<DMvt(D 

[0 0 9 7] • ±IBHJ6»(Bt!:*3^-Ctt, 

/HE«a$ 100-109 (rfB«$ttfcH<a^ h y * 

9—:s&*9 y -^^-^fBtSEHIKl l 8t£iES## 
&£;h,*: 0 u*»u y-^<#— ve*emii 1 8 
fcifi r#i$n^jSL-c pi-pio(05*> if 
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10 0-109 dfe/fcizA'fBlgtt (1E«^S\ £ 1 cofE 
1 1 0 ty^p^^^* 

111 L#^>-^ 

1 i 2 iifR«&« 

1 1 3 £j£i?/HiliRtH)&§ 

114 =7 4 is • ^^#$£±2* 
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